Purpose: Quality of life is a key element in the follow-up of people living with HIV/AIDS. The main purpose of this study was to validate the French version of the WHOQOL-HIV instrument by comparing this instrument to a generic questionnaire. The second objective was to test the reproducibility of this questionnaire.
Introduction
Currently, UNAIDS estimates that more than 35 million people are infected with human immunodeficiency virus (HIV) around the world, and more than 10% of this population is living in French-speaking countries [1] .
It has been well established that in chronic diseases, an emerging element is the evaluation of the quality of life (QoL) [2] . Moreover, the QoL is a primary outcome of many studies [3] . Even though the overall HIV epidemic trends are declining, as long as there is no curative treatment for HIV/AIDS, people will continue to suffer from the disease, and measurement of the quality of life will remain a key factor in the outcome of these patients. Moreover, the life expectancy of HIV-infected patients has increased due to the efficacy of highly active antiretroviral treatment (HAART) [4] . With this enhancement of life expectancy, people living with HIV/AIDS are facing more co-morbidities, such as osteoporosis, cardiovascular disease and renal impairment.
The examination of the relationship between HIV infection and the QoL has been increasingly studied over the last 10 years. For example, the QoL was investigated in populations from different countries [5] [6] [7] [8] [9] [10] and in older adults with HIV infection [11] . The QoL in HIV infection was also compared to the QoL in other chronic diseases [12] . It has been reported that the QoL is related to CD4
+ cell counts [13, 14] , the onset of symptoms [12, 14] , depression and stress [15, 16] and antiretroviral treatment [17] .
A reliable instrument to measure QoL is necessary, and many generic questionnaires exist. In chronic diseases, there is a particular need for disease-specific questionnaires evaluating the QoL. Initially, the World Health Organization defined the concept of the quality of life and developed a questionnaire to specifically assess the quality of life for HIV-infected patients (World Health Organization Quality of Life-HIV instrument (WHOQOL-HIV)) [18] . The development of this questionnaire was completed by a multi-centric pilot test in 8 different countries [18] [19] [20] .
The evaluation of the validity and reliability of this questionnaire is extremely important. Moreover, to be effective in a specific country, such an instrument must be translated and validated in the local language. Although this instrument was translated into other languages [21] [22] [23] [24] [25] , it has not been translated in French.
The aim of this study was to validate the French version of the WHOQOL-HIV instrument by comparing this instrument to a generic questionnaire. Furthermore, the test-retest reliability of the French version was tested at 2 weeks.
Materials and Methods

Ethics Statement
The study was approved by the regional Ethics Committee in Cliniques universitaires Saint-Luc and Université catholique de Louvain in Brussels (B403201213334). All of the patients provided written informed consent.
Subjects
HIV-infected patients regularly attending the outpatient infectious disease clinic of Cliniques universitaires Saint-Luc were recruited on a voluntary basis and without financial compensation for this study. Consecutive patients fulfilling the inclusion criteria were selected by the physician after approval of the patients to enroll in the study until 50 patients were included in the second part of the study.
The following inclusion criteria were used: 18 years or older, infected with HIV for at least 6 months [26] and a native French speaker (patients born in a francophone family speaking French at home and living in the francophone part of Belgium). The patients that were unstable (defined by any modification of health outcomes) for the duration of the study were excluded from the second phase of the study.
Protocol
The study included two phases. During the visit, the patients received both questionnaires (WHOQOL-HIV and MOS 36-item short form (SF-36)). They were asked to fill out these questionnaires while attending the consultation (Phase I). During this time, they received a second package including the questionnaires with a stamped and addressed reply envelope. They were asked to fill out these questionnaires 15 days later and then send them back so that the responses obtained during the initial visit could be compared with the later responses (Phase II). If more than 20% of the items were not filled out, the patient was excluded from the study. Trained researchers were present to provide assistance in completing the questionnaires if necessary.
Procedure
The process was based on Beaton's guidelines [27] . The initial WHOQOL-HIV instrument was translated from English into international French using two bilingual translators with a medical background whose primary language was French. Both French translations were performed, and any resulting issues were resolved. One independent translator translated this new version back into English, and the translation was compared to the original version. This translator was a native English speaker.
Questionnaires WHOQOL-HIV. WHOQOL-HIV is a self-reported questionnaire. In the original version, socio-demographic information regarding sex and age are obtained. The HIV-related information includes the mode of transmission, HIV status and year of diagnosis. General health status is evaluated by asking the subjects to rate his or her health on the Likert scale, which ranges from very poor (1) to very good (5) . WHOQOL-HIV includes 120 items and 37 important questions. The structure of the WHOQOL-HIV questionnaire includes a profile with scores across six domains (physical, psychological, level of dependence, social relationships, environment and spirituality) and 29 facets, with 5 of these facets relating to HIV/AIDS (symptoms of person living with HIV/ AIDS (PLWHA), social inclusion, forgiveness and blame, concerns about the future, death and dying). Non-specific questions concerning the subject's overall QoL and health status are also included. All of the items are rated on a five-point scale (not at all to extremely for the intensity and capacity domains; never to always for frequency; very dissatisfied to very satisfied or very good to very poor for evaluation). For negatively framed items, the scores are reversed so that the higher the score, the better the QoL. A score is calculated from the facet and domain. Each item of a facet and facet of a domain contribute equally to the facet and domain scores, respectively.
MOS 36-item short form (SF-36). The SF-36 is an autoevaluation short-form health instrument [28, 29] and was previously validated in French [30] . This form includes 36 items and covers eight different scales: physical functioning (PF), role limitations due to physical health problems (RP), bodily pain (BP), general health perceptions (GH), vitality (VT), social functioning (SF), role limitations related to emotional problems (RE), and mental health (MH). A linear transformation on a 0 to 100 scale (the lower the score, the worse the status) was performed. The physical component summary (PCS) and mental component summary (MCS) were also calculated by aggregating the 8 previous scales.
Statistical Analysis
The sample size needed (n = 52) to compare WHOQOL-HIV to SF36 (Phase I) was determined by the method for studies involving linear regression [31] with a power of 80.
The data were computed using SPSS 20.0 (IBM software) for Windows. A descriptive analysis was performed for the sociodemographic and HIV-related information. The internal consistency was assessed using Cronbach's alpha. The correlation between the domains and overall quality of life was calculated for WHOQOL-HIV. The validity was measured using Pearson correlations to determine the strength of the relationship between the scores for the hypothesised interrelated domains from the two instruments and between each item and its domain for the WHOQOL-HIV. The hypothesised interrelation was based on two expert opinions. The experts were involved in quality of life evaluation (CG) and in the follow-up of patients living with HIV/ AIDS (YJC) respectively. Their final decisions were based on their own opinion and consensual. The test-retest reliability was evaluated using an intra-class coefficient (ICC) for agreement, and agreement was estimated using the Bland Altman method. The correlations between the variables were measured using ICCs [32] [33] [34] . The ICCs determine the extent of the relative discrepancies between the evaluations and give the proportion of variance attributable to differences between the groups. The effect size was calculated for each domain and item by taking the difference between the mean baseline and follow-up scores on the measurement and dividing by the standard deviation of the baseline scores. All of the tests were two-tailed with a statistical significance level fixed at a p value of 0.05.
Results
Among the 64 enrolled subjects in the first phase, 50 were included in phase II of the study. The patients who were not included either did not complete or did not return the questionnaires or were hospitalised during this period. The socio-demographic data of the patients are summarised in Table 1 . The age range of the patients was 20 to 66 years old (mean age = 41.2610.9 yrs). The mean CD4 + cell count was 605.4/mm 3 . Eighty-four percent of the patients had undetectable viral loads, and 90% of the patients were undergoing HAART. Sixteen percent of the patients were classified as CDC stage C. Neither questionnaire contained more than 20% of missing responses.
The scores for the different facets and domains for the WHOQOL-HIV instrument, correlations and internal consistency values are presented in Table 2 . WHOQOL-HIV demonstrated acceptable internal consistency for the different domains, with Cronbach's alpha values ranging from 0.937 (Psychological) to 0.944 (Spirituality) ( Table 2 ). The Cronbach's alpha values were acceptable for all of the facets (higher than 0.70) ( Table 2 ). The facet-domain correlations ranging between 0.538 and 0.905 were all statistically significant (p,0.001) ( Table 2 ).
The analysis of the score distribution in our patient population revealed an absence of ceiling and floor effects for all of the domains of WHOQOL-HIV with less than 15% of the patients with a highest or lowest possible score, respectively. The ceiling effects were nearly achieved (14%) for the item Overall QoL and health status. No floor effects were observed, with less than 10% of the patients having the lowest scores for all domains.
The results of the validation process revealed statistically significant correlations between the overall quality of life and different domains of WHOQOL-HIV, with all of the coefficients ranging from 0.418 (Spirituality) to 0.735 (Environment). The correlations between all of the domains for this instrument were significant, with the exception of the correlation between Spirituality and Environment (p = 0.119) (Table 3) . Moreover, significant correlations for all of the hypothesised interrelated domains between SF-36 and WHOQOL-HIV were observed ( Table 3) .
The test-retest reliability contained statistically significant intraclass coefficients for all of the domains and facets (Table 4 ) (Figure 1 ). The Bland Altman method revealed a difference between the measurement days for the domains (20.015 to 0.795) and the facets (20.110 to 0.260). All of the differences were included between the limits of agreement. Finally, the effect size was small for all of the items and domains, varying from 0 to 0.36.
Discussion
Based on the distribution of scores for the WHOQOL-HIV questionnaire, we report good internal consistency and validity. Moreover, the test-retest validity was verified.
The internal consistency was excellent for all of the items and domains, with Cronbach's alpha scores ranging from 0.937 to 0.944. Internal consistency is classically considered acceptable for Cronbach's alpha between 0.70 and 0.95 [35] . Moreover, our results are similar [21, 36, 37] or even better [25] than the validations of this questionnaire in other languages.
Pearson's correlation coefficients between individual items and their respective domains were also calculated to assess the structural validity of the questionnaire. Values greater than 0.30 are associated with an acceptable result [38] . The structural validity of the questionnaire is very good, with all of the coefficients higher than 0.50. Only the health and social care (0.542) and spirituality, religion, personal beliefs (0.538) items showed a slightly lower reliability than for the other items.
Ceiling and floor effects occur when 15% or more of the patients respond with a highest or lowest score, respectively [39] . Similar to the Italian [24] , Portuguese [21] and Brazilian [25] versions, we did not observe these effects for any domain in our patients. Therefore, the validity is acceptable with discriminative extreme values.
The validity of the WHOQOL-HIV questionnaire is favourable. Indeed, the WHOQOL-HIV scores are related to the SF-36 scores for the interrelated domains. Even though a significant correlation was found between spirituality and general health perception, the hypothesised interrelationship between these two domains should be discussed. The concepts included in the spirituality domain are not fully integrated in the SF-36 questionnaire. However, it has been previously demonstrated that the spirituality item is not as important for HIV patients compared to other components of the quality of life [21] . The test-retest reliability was evaluated by an intra-class coefficient for agreement, which is the most suitable reliability parameter [35] and more adequate than the intra-class coefficient for consistency [32] . Both instruments were administered again at two weeks. Two weeks is a time period that is long enough to prevent the patients from remembering the previous test but short enough to avoid changes in health status. As a value of 0.70 represents the minimum standard for reliability [40] , our results demonstrated a good test-retest reliability for all of the domains. Moreover, using the Bland and Altman method, our results reveal a bias lower than 0.800 for all of the domains. The Bland and Altman method [41] is an adequate method to observe absolute measurement errors between two repetitive tests [35] .
The effect size is defined as small (ES ,0.2), small to moderate (ES between 0.2 and 0.5), moderate to large (ES between 0.51 and 0.79), and large (ES .0.79) [42] . The effect size is a simple way to quantify the size of the difference between two measurements. In our study, nearly all of the effect sizes were lower than 0.2. Only three effect sizes were between 0.2 and 0.4. These results highlight good agreement between the measurements. The limitation of this study is that the sample better reflects the quality of life for patients followed in a health care centre rather than other patients. However, the characteristics of the sample are comparable to the Belgian HIV population according to the last report from the Belgian Scientific Institute of Public Health (2010) [43] . The ratio between men and women who took part in the study is 1.77 compared to 1.7 in the Belgium population of HIVinfected patients, and the CD4 + T cell counts are greater than the mean Belgian levels. Moreover, the mean age and percentage of treated patients are only slightly higher (37.6 vs 41.2 yrs and 80 vs 90%, respectively) than the global population in our centre. Finally, responsiveness remains to be tested. However, all of the psychometric properties of a scale cannot be established in a single study [44] .
In conclusion, the French version of WHOQOL-HIV is valid for the evaluation of the quality of life for HIV patients. This questionnaire correlates with a well-validated questionnaire (SF-36). Moreover, the French version of WHOQOL-HIV is a reliable tool with good reproducibility within a two-week period. Specificity and sensitivity have been previously demonstrated [36] .
The French version of the questionnaire can be downloaded here:
http://www.saintluc.be/services/medicaux/vih/ WHOQOL-HIV-questionnaire.pdf.
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